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LV. An Account of a Memoir read at tht 
Royal Academy of Sciences at Paris, by 
M. de Barros, a Portuguefe Gentleman^ 
concerning certain Phcenomena obferved by 
him at Paris, in thi lafi Tranfit ofM&mry 
over the Sun : by J. Short, A, M. F.R. S, 

Read Dw. 13, /TpHE author fays, he madeufe of 
' 753 ' X an excdlent Grecian reflector 

of four feet in length, taking in the eye-piece, toge- 
ther with as much of the great tube, as exceeds the 
focal lengths of the twoeye-glafles {Ifuppofe ifjbouli 
be the two fpeculums) : that the focus of the great 
fpeculum is 33 {Paris) inches ; that of die fmall one 
four inches} the focus of the eye-glafs next the eye 
18 lines; the focus of the glafs furtheft from the eye 
5 inches j and, laftly, that the combined power of 
thefe two glafles is nearly equal to that or a fingie 
eye-glafs of 3 inches. This telefcope, therefore, ac- 
cording to my computation, magnified about 130 
times. 

That he was placed in the moft commodious fitu- 
ation for obferving the egrefs; that his fmoaked glafs 
was fixed perpendicular to the axis of his telefcope 
within a clofe tube; and that he always made ufe of 
the fame part of this glafs. 

He took notice, that the interior contact of Mer- 
cury's and the Sun's limbs * was very rapid, having 
obferved it with a green-colour'd glafs held over the 
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fmoaked glafs: immediately after which, looking 
thro' the fmoaked glafs only, he perceived, that a 
imall thread of light was ftill vifible between the 
limbs, before, what he calls, the fecond contact took 
place, which was not till four feconds after j that, the 
exterior contad: appeared ftationary* or feemed to tall 
6 or 7 feconds ; that having obferved the total egrefs 
with the coloured glafs upon the fmoaked one, he 
brought Mercury upon the Sun's limb again, by re- 
moving the colour'd glafs; and that the fecond total 
egrefs did not happen till 6 or 7 feconds after the 
firft. When he obferved him at the diftanqe of about 
3 of his diameters from the Sun's limb with both the 
glafies, he remarked, that the laid diftance feem'd di- 
minifhed, and Mercury's diameter increafed. That 
the part of the Sun's limb, where Mercury went off, 
to the extent of fix degrees of circumference, feemed 
under much the fame configuration, as the illuminate 
limb of the Moon about the quadrature, fomewhat un- 
even and undulating. The fame looked alfo redder 
than the reft of the difk. This was about 18 or 20 
feconds before Mercury difappeared, and was feen 
thro' the fmoaked glafs alone : for when the green 
glafs was applied, the appearance in a manner va- 
nifhed. 

The evening before the tranfit, he viewed the Sura 
with different-colour'd glafies, varioufly combined 
with one another, and with a fmoaked glafs j and 
found, that a green glafs before the fmoaked one did 
beft : the Sun appearing of a filvery hue, like the 
Moon, and the fpots and the limb exceedingly well 
defined;. 

M. de Barros, having thus defcribed the particular 
^haenomena, attempts, and indeed very ingenioufly, to 
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account for them all, from this fingle fuppofitioh » 
namely, that the difks of the Sun, and of Mercury 
feen thereon, are environed with a certain corona of 
light (like that which Sir Ifaac Newton calls the cir- 
cle of aberrational diffipation in refracting telefcopes), 
whereby the apparent diameter of the Sun is inlarged, 
and that of. Mercury contracted. 

But, as this gentleman made ufe of a reflecting 
telefcope, and as no fuch circle, from the known 
principle of reflexion, can take place in fuch a tele- 
fcope, if well made, as Sir Ifaac has proved long 
ago j I (hall not take up the Society's time in purfu- 
ing him thro' all his particular fuppofitions ; but fhall 
endeavour to fhew, that his hypothefis has really no 
foundation. 

Sir Ifaac, as I before hinted, in feveral of his writ- 
ings, remarks, that the images of all objects feen in 
refracting telefcopes are furrounded with a circle of 
aberration ; which is always lefs, the longer the tele- 
fcopes are. In his optics he tells us, that, to avoid 
the indiftinctnefs arifing from this circle, he would 
propofe catadioptric teieCcopes, in which, if the fpe- 
culums, under limited apertures, be juftly figured, no 
fuch circle of aberration can confufe the image : but, 
if the fpeculums are of a fpherical figure, with too 
large apertures, then indeed a circle of aberration 
will take place j as it alfo will, when the figure de- 
viates from the circular towards the hyperbolic, even 
under a fmall aperture ; and the fame thing will hap- 
pen, if the fpherical figure be inaccurate. 

About three days from the change of the Moon, 
her whole body is vifible : that part of the limb, 
which is directly enlightened by the folar rays ap- 
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pearing to the naked eye, as an arc of a greater circle, 
than the other, which receives the reflex light from 
the earth. Look thro' a refracting telefcope, and you 
will perceive the apparent difference of thefe circles 
very much diminished : and if they be view'd with 
a good reflector, they will be perfectly reduced to an 
equality, even if meafured with, a micrometer in the 
focus, as we have often found. 

If a reflecting telefcope, well constructed in all re- 
fpects, be directed any confiderable time to the fun, 
fuch a circle of aberration will be generated, from the 
little fpeculum's being heated, and thereby its figure 
alter'd, from the fun's rays falling condenfed thereon 
from the great ones and if it continues long under 
this circumftance, the image will be render/dutterly 
indiftind and confufed. 

This we were thoroughly convinced of at the 
above-mention'd tranfit of Mercury : for the reflector, 
a very good one, which we ufed, in, taking, with the 
the micrometer, the differences of right afcenfion and 
declination between the planet and the fun's limb,, 
having been a good while expofed to the dired rays, 
was found at laft to give a very indiftinct image ; 
but Was reftored to its former degree of perfection, 
by turning it from the fun, and fcrewing off the eye- 
piece, fo as to admit the cool air into the great tube, 
whereby the over-heated fmall fpeculum foon reco- 
vered its due temper and figure. The laft-mentioned 
effect is fcarce fenfible in the leflfer reflectors of fmall 
apertures ; but in thofe of large ones it is very confi- 
derable. 

Dr. Bevis, Mr. Canton, and Mr. Bird, who viewed 
Mercury going off the fun, with very good reflectors 
ot different lengths, affure me, they faw him quite 
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diftind and free from any corona, or circle of aber- 
ration, and the funV limb perfectly well defined. 
For my own part, he appeared to me, thro a reflec- 
tor of four feet focus, magnifying about ijf times, 
as truly defined as I could wi(h to fee a black cir- 
cle upon a white ground 

I muft, however, upon this occafion, take notice, 
that, during the whole time of this tranfit of Mer- 
cury, the air was perfectly calm with us ; but that, 
in the two laft transits of Mercury over the fun, viz. 
in the years 1736 and 1743, both the fun's and Mer- 
cury's limbs appeared to me indiftinct, aud furrounded 
with fomething like what this gentleman calls a lu- 
minous crown, or circle of aberration j tho' I, at 
both thefe times, made ufe of reflecting telefcopes, 
which I had, by farmer trials, efteemed good. But 
it is to be obferved, that, during both thefe tranfits, 
there was a conftanthard gale of wind; and as I had, by 
other obfervations, formerly found, that the images 
of the planets, in the night-time, did not appear fo 
diftinct in windy weather, as when it was calm, I 
therefore imputed the indiftinctnefs of the fun's and 
Mercury's limbs to the air's being agitated by the 
wind *. And of this we may be made fenfible by 
a familiar inftance : 

Suppofe a vefiel full of water, having any thing 
lying at the bottom, fuch as a (hilling, the water being 
at reft ; you will then perceive the image of the (hil- 
ling diftinctly ; but if you give any commotion to the 
water, the image of the (hilling will then appear in- 
diftinct and confufed. 

* Since this paper was read, Mr. Short has been informed by M. Le 
Monnier, the French King's aftronomer, that, during the laft tranfit at 
Paris, they had a hard gale of wind from the N. E. 
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Somewhat analogous to this is this other appear- 
ance : If you look thro' a telefcope at any of the 
planets, when the ftars appear hazy, dim, and lan- 
guid, you will fee them diftin&ly : but look at them 
again, when the ftars appear moft bright and fpark- 
ling, you will then find their images lefs dktinct. 
This may be accounted for by the juft-mention'd 
inftance of the vefiel of water, by fuppofing air in- 
ftead of water. And if we confider the infinite num- 
ber of heterogeneous particles which continually float 
in the air, and fuppofe thefe to be at reft, or put 
into motion, we (hall find, that it is not at all 
furprifing, that we fee the images of objects, placed 
beyond the medium of air, more or lefs diftind. 

We are not fo fenfible of this indiftindtnefs, arifing 
from the agitation of the air, in refra&ing telefcopes, 
asinfefle&ors : becaufe the errors of reflexion, caufed 
by any irregularity in their figure, or confufion in the 
air, are about five or fix times greater than die fame 
errors in refraction j even tho' both telefcopes magni- 
fy the fame number of times j as has long ago been 
demonftrated. 

We alfo took notice of M. de Barros's firft pheno- 
menon; to wit, the feeming greater velocity of Mer- 
cury when he was near the egrefs : which we thus ac- 
counted for. When he was at a confiderable diftance 
from the limb, there being nothing near enough to 
refer his velocity to, he feemed in a manner fta- 
tionary $ but being advanced near the fun's edge, we 
could refer his motion to that, with eafej which 
thus becoming fenfible, it might be efteemed rapid, 
in comparifon of the former. I have often made the 
fame remark on the gradual approach of two lumi- 
nous 
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nous bodies, as the appulfe of the moon's lucid limft 
to a ftar or planet. 

The expedition with which the author obferved 
his fecond phenomenon, is truly fomewhat extraor- 
dinary j namely, that he mould firft obferve what he 
names the final contact > fecondly, that he fbould take 
away his green glafs j and then, thirdly, that he fhould 
be able fuddenly to alter the conformation of his 
eye, fo as to fee diftinctly with a much greater in- 
flux of light, and then take another obfervation, and 
all in the fhort fpace of four fecondsl Meflkurs 
Mairan and Bouguer take notice of this in their cer- 
tificate, which follows this memoir; and own, that 
his obfervations were fuch, as feem to have required 
the attention of feveral perfons. 

Upon the whole, we may conclude, that the fe- 
veral phenomena, obferved by this gentleman, in the 
tranfit and egrefs of Mercury, were owing to in- 
diftinctnefs of vifion, arifing either from the eye, the 
telefcope, or the air j and that this alone may ac- 
count for them all, without having recourfe to fup- 
pofed circles of aberration $ which can never pof- 
nbly exift in a well-conftructed reflecting telefcope. 
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